Establishment and recall of CD8+ T-cell memory in a model of localized transient infection.
The influenza A virus model of localized, transient respiratory infection provides a well-defined experimental system for dissecting the induction and maintenance of CD8+ T-cell memory. This review focuses on quantitative and qualitative aspects of the prominent D(b)NP366- and D(b)PA224-specific CD8+ T-cell responses in virus-infected B6 mice. The different virus-specific effector and memory sets are compared by phenotypic [CD62L, interleukin-7 receptor-alpha (IL-7Ralpha), and IL-15Rbeta expression] and functional [interferon-gamma (IFN-gamma), tumor necrosis factor-alpha (TNF-alpha), and IL-2 production] analyses. Most clonotypes [defined by T-cell receptor (TCR) CDR3beta sequence] generated during the acute phase of infection survive into memory, with those expressing the more consensus 'canonical' TCRs being the major contributors to the recall response. The extent of clonal expansion and the size of memory CD8+ T-cell populations has been characterized for mice challenged with either wildtype or mutant viruses, where broadly equivalent D(b)NP366 and D(b)PA224 expression was achieved by disabling the peptides in their native configuration, then expressing them in the viral neuraminidase protein. Combining the clonotypic and antigen dose analyses led to a somewhat mechanistic conclusion that the magnitude of any virus-specific CD8+ T-cell response will be a direct function of antigen dose and the size of the naïve or memory CD8+ T-cell precursor pool.